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L f, Thomas J, Mcltt&ye, do declare ami $Me: 

2, I am co-inventor along with Charles R Alcorn of the ahow^deMl&d applicatioB 
tilted Feeclb&sk Controlled ftotak FreqfcMey • S^k^tl« Circuit wldeh is the 
subject of U.S. Patent Applkatkm 10/608, 

3, That Inwntion Disclosure, which is attached hereto w prepared by 
me or my eo~hweotor, 

4 All dates cm the attached exhibit h&ve heeo masked unk$& otherwise siatec! herein 
by reference to specific dates. 

5, Prior to November 2002, 1, along with my co4av$ntor» Charles R A loom, 
completed our MveptloB which k described and claimed In the ahove-lde^Oiied 
application , Thfe was before the date of the printed pahlkaiion to Rahfei si ah (P, 
R&biei Wii Sfeser, C, Ekmg, L> R. Ballon* "Polymer MknxvRmg Filters and 
Modulators" J Lightwave 1 celt , Vol 20, No.. IE November 202, pp 1968 •- 1975, 
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(i I along with my eo4nventen Charles. N. Alcorn, woitel cm the invention with due 
diligence from eom^ption pr.br to November .2002 to a filing of the application 
on June 26. 2083 « As can be seen from eompadng the Im^emion Bkcfe&re BA- 
00577 to the paient applkatkm, fee inventkms are the same* Bote the drawing is 
the same in hoik All work took place hi the Iteitei States of America. 

?* The logic disclosed in the invention dkdo&ure coMemplatcd logic devices having 
both memory am! processor capabilities which were readily available at the time 
of this mventkm.. A logic circuit is described in the kvveMion disdosurss fern 
provides a feedback loop to ie ptotek; resonator. This feedback is disoossed in 
the patent application and shown in the figore. A control algorithm as described 
in the solution section of the invention disclosure was to be aiored in a memory 
aad implemented by a microprocessor. Data on fm^my selection and 
temperature con trol was pari of the original mwufiom Aa stated in the in ven tion 
diselosnre "Feedback &m senshm resistor would thea be used by lo&k circuits to 
control the amount of current .(am! dius the amount of heati ng) through the heater 
reaktor/' This was m imimtim of the use of a processor and attendant memory 
as a logic means for implementing the invention. 

-I, Also the invention, solved the problem resident in the fcoowia art by adding heaters 
in a controlled fashion k> variably tune frequencies of light, The in vention 
controls the heating ^fkdividual resonators to a specrEc temperamre such that 
the retractive index of each resonator can be individually and precisely controlled, 
It was en visioned that a logic device was m he used to associate a frequency of 
light to a temperature of the pho tonic resona tor, 

M The use of Kelvin probe connection to hnhedded resistor adjacent to the 
photonic resonator ehnh nates problems of contact resistance to the resistor and 
any internal voltameter resistaaee for measurement of the temperature of the 
photonic resonator, The patent application in. paragraph <M>I 0 describes this along 
with processor labeled 48, The processor 4# in torn communicates with current 



Application No, 1 0/608;! 69 
S^pplemeaia! Oeeiatation Uacfef Rule 131 

source 4S w hic h suppiks a c urrent to heater element 3S< A processor mildly 'te 
both memory «1 lope sections mi sneh a processor was always contemplated as 
part of the invention, 

1 tleel.are feat all siateme.ms made herein of my own knowledge are true a&4 that 
all statements made oo information and belief are believed to be true, rfferfeer that 
these statements were maefe with the knowledge that willfel Mse statements and the 
like so made are punishable fey fine or imprisonment, or k>fe ? under §1001 of Title I I 
of fee United States Co^le and that soeh wil lfel felse sMemeMs may jeopardise the 
validity of the applicator or any patent issuing thereon 
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|Cnrrem Mat^&&e-Mt mierophotome resonator switches turn of? with the 
|app>heahoo of heat imxn. a nearby resistor. The swiielris either M ambient 
|ternperatBres and addmg 0r dropping the frequency It is &meh to fcy virtue 
jjof its stee aad refractive index or it is. heated and the retractive into 
Changed such that fee switch no longer picks up or resonates at the selected 
|frequency and so is oft If the temperature of the heater could he precisely 
[[controiled, then the temperature of the photonic could he 

pbh&aged in a deliberate step manner such that the refractive index would 
also change in a deliberate step manner. With this more deliberate setup 
the resonator coo hi he changed to a specific refractive index anr! thus pick 
| off seleetive frequencies ~ making an on/off switch a variable tiumble 
I switch. The problem comes In that the temperature of the resonator must 
\ he precisely compiled to pick, off the desired frequency; The setup as < 
\ described above has no feedback loop for control sod thus is limited to •; 
|simt>!y turning on or off 
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phis Invention proposes adding a feedback loon to the pho\ 
|heatsr^esonator combination in the fenn of so imbedded resistor with 
llSeivie connections hooked to readout (logic) circuitry and process for 
ijsame. The sensing resistor (such as a segment of aluminum) sets as a 



I thermometer. Its temperature coefficient of r^siai&nce is well defined: The 
\ feedback bop consist of a sensing mmm (snob as segment <>f$kmmm) 
\ feat changes resistances linearly with temperature, This would be imbedded 
I (using standard micro processing techniques during manufacture of the 
^photonic device) in close proximity to the photonic resonator. The sensing 
|resistor woold be patterned such that the part of the featnrc close to the 
; heater material would neck down to micron or even sfe^micrcm dimension 
| in order to be placed close to the resonators. Kelvin connections will be 
j made to hcih ends of the small resistor so that contact and series 
i^resistance^ of the connections to the resistor can be ipmred. Process: The 
Iphotonic resonator and heater would he mace through standard 
| nderopbotnnic processing techniques. The shape, size, refractive index and 
^materials of fee resonator or fe e heater are no t germane to this invention 
|(do not matter). The invention can support any sort of resonatorfeeater 
I design or material The feedback resistor can ho patterned at the same time ; 
| as fee heater resismr and made of the same material or it can be lahrieated \ 
\ separatel y with separate materials > If done at the same time the he ater \ 
\ reaastnr and the feedback resistor would be wired on separate loops and 
; separated in fee horizontal X/Y plane.. Ideally in fee simplest case they j 
hwonkl be separated by e&acdy fee same amoont as fee heater from fee 
esonator w ith fee seme materia! between each of the elements. How ever, \ 
small differences in proximity could be accounted fer by the control | 

The heater and sensing resistor need to he separated enongh 
a layer of passivation from fee optical elements so as to avoid optical 
ing. Ideally the passi vation wofed be plan.ari2ed with either railow, 
or chemical mechanical processing teehoiqees, A layer of conductor 
,w>ai then he pat down (for example 5,000a. sputtered Aluminum with 
||0v5% copper). The conductor weald then be patterned and then etched with] 
ptandard microti thography and etch techniques. Another layer of 
Ipaasivation would then he pat down (lor ex-ample 3 microns of PEC YD 
I TEDS}.. The chip wo uld then go through another round of patterning and 
j etching to open up holes or vi&s through the passivation so the bond pads 
I are open and fee heating resistors and sensing resistors can he connected to 
I drive circuitry, Feedback from fee sensing resistor would then fee used by 
i logic c ircuits to control the amount of current (and thua the amo unt of 
pheating) through fee heater resistor. The drawing shows the heater being 
j either over or under the entire resonator, The sensing resistor shows over 
I the heater . In this case the heating resistor and sensing resistor are put 
I down and patterned in separate steps wife, passivation in between the 
\ conductive layers. Done this way fee heater material can fee different from 
N >en> i:g materia 
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1 If ihh pmblmi Ms haen 

\ solved before, how was It 

; solved? i 


Heaters have been added to photonic ckcnitry to turn resonators on and off 
but have not to our knowledge bsen used in a controlled fashion to pick oft 
selected frequencies. 


| 

Iwte is vo*ir solution feeder? 

r ■ i 


This invention will allow controlled hearing of the kdi vidua! resonators to j 

resonator can fee individually and precisely controlled. This allows the 
photonic switch to change from a binary on/off device to a variable switch 
capable of picking off selected fr equencies. 


jjWMcfe aete&f or potential \ 
pompedtor wmM wmi m m® I 
lyour soindon? 


Any photonic manu&cnter or design house would he interested in this 
invention. = 



| £.ooMvv:rf M&rtim Pmprmmryl^ 


'formation, Ammep-Gitmt m&»r W<*rk Product Privileged Infonnuimn 


Please provnle keywords to fee] 
| used In the e vent a patent 1] 


Photonics. «. resonators, photonic feequenev switching, rshntooie 
resonators, te wavelength division multiplying | 


P""^ 1 

f lense provide am a&Mraef of | 

i - _ j 


This invention proposes adding an imbedded feedback loop to the 1 
gn^ateot)horon ; ic resonator comcinanon m tbe rorm o.t an rmce^oeo resistor 
booked to readou t circuitry a;nd process for same. Tbe photonic resonator | 
ban be driven, to a predetermined temperatnre regardless of ambient I 
•temperature by using this <nr$edrted feedback loop, fms will allow tor i 
precise, controlled, variable timing of frequency selection for the photonic j 
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L 

Protection erf foreign and domestic patent rights is increasingly significant to Lookbeed Martin. In general, if; 

Lockheed Martin files a patent application in the United States before there is any divulgation of a 
I corresponding Invention on a non-confidential basis, foreign patent rights will be preserved, hot it the patent 
| application is filed alter a divulgation, foreign patent rights will fee lost even though, a Unite! States patent 
iirnay still be obtainable it the application is filed within a year of the divulgation. Please advise the 
I intellectual property attorney if the answer to any question changes before filing of the patent application. 

Estimated date j 
l&MmM to f metlte?. 
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leekketd Martin Pmpngmry Inf»rmmimh Aftmmy-Ciimi und/»r W®rk 
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f . If ^ pteMltetify tte 




If pte^ M^tlfV tie 1 




| If $ $»g^&ir*ei; pi#ft$e | \ 
flieMify the siist&men fj | 
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